Objectives: The Alternative Quality Contract (AQC) implemented in 2009 by Blue Cross Blue Shield of Massachusetts (BCBSMA) is intended to improve quality and control costs by putting providers at risk for total medical spending and tying payment to performance on specified quality measures. We examined the AQC's early effects on use of and spending on medication treatment (MT) for addiction among individuals with alcohol use disorders (AUDs) and opioid use disorders (OUDs), conditions not subject to any performance measurement in the AQC. Methods: Using data from 2006 to 2011, we use difference-in-difference estimation of the effect of the AQC on MT using a comparison group of enrollees in BCBSMA whose providers did not participate in the AQC. We compared AQC and non-AQC enrollees with AUDs (n ¼ 37,113 person-years) and/or OUDs (n ¼ 12,727 person-years) on any use of MT, number of prescriptions filled, and MT spending adjusting for demographic and health status characteristics. Results: There was no difference in MT use among AQC enrollees with OUD (38.7%) relative to the comparison group (39.1%) (adjusted difference ¼ À0.4%, 95% confidence interval À3.8% to 3.0%, P ¼ 0.82). Likewise, there was no difference in MT use for AUD between the AQC (6.3%) and comparison group (6.5%) (P ¼ 0.64). Similarly, we detected no differences in number of prescriptions or spending. Conclusions: Despite incentives for improved integration and quality of care under a global payment contract, the initial 3 years of the AQC showed no impact on MT use for AUD or OUD among privately insured enrollees with behavioral health benefits.
O pioid use disorder (OUD) and alcohol use disorder (AUD) impose a significant economic burden due to premature mortality, healthcare costs, workplace productivity losses, and criminal justice costs. Estimates indicate that the societal costs of AUDs are $191.6 billion, whereas the costs of OUDs exceed $78 billion (Harwood, 2000; Birnbaum et al., 2011; Florence et al., 2016) . Evidence suggests that the recent increase in mortality among non-Hispanic whites in the United States is attributable largely to consequences of substance use and mental disorders (Case and Deaton, 2015) . Despite the availability of many effective treatments for AUDs and OUDs (Fudula et al., 2003; Volkow et al., 2014) , fewer than 10% of individuals with OUD and AUD receive any treatment (Substance Abuse and Mental Health Services Administration (SAMHSA) Center for Behavioral Health Statistics and Quality, 2014) for a variety of reasons, including stigma (Keyes et al., 2010; Barry et al., 2014; Olsen and Sharfstein, 2014) , the separation of substance use disorder (SUD) treatment delivery and financing from general medical care (Garfield, 2011) , and a shortage of SUD treatment providers (Substance Abuse and Mental Health Services Administration (SAMHSA) US Department of Health and Human Services, 2014) .
Due to limited availability of specialty care for SUD in many communities (Sigmon, 2014) , there has been a concerted effort to expand the role of primary care physicians (PCPs) in screening for and treating AUDs and OUDs. Boosting access to medication treatment (MT) for addiction has been a key focus of these efforts. In particular, the number of primary care physicians waivered to prescribe buprenorphine for OUDs has increased significantly (Dick et al., 2015; Stein et al., 2015) , and the federal government recently increased the number of patients each provider is able to treat (Federal Register, 2016) . This expansion along with the introduction of new pharmaceutical products to treat AUDs and OUDs, often delivered in primary care settings, were key drivers of the 7.2% annual increase in use of prescription medications to treat SUDs between 2009 and 2012 (Parks Thomas et al., 2016) .
The role of physicians practicing outside of specialty substance use treatment facilities in addressing underuse of SUD treatment may also expand due to healthcare delivery and payment reforms. Medicare, Medicaid, and private insurance companies have instituted Accountable Care Organization contracts with large provider groups involving the use of incentive payments tied to performance metrics to restrain cost growth and improve quality. The Alternative Quality Contract (AQC) implemented in 2009 by Blue Cross Blue Shield of Massachusetts (BCBSMA) is 1 such initiative. The AQC pays provider organizations a risk-adjusted prospective payment for all primary and specialty care provided to a specific population (ie, the global budget) through, in most cases, a 5-year contract. Organizations in the AQC are eligible for bonuses based on performance on 64 outpatient and hospital quality measures. Studies of the AQC over its first few years found that enrollees of AQC provider organizations had lower total spending and improved quality relative to enrollees of provider organizations who did not enter into the AQC (Song et al., 2012) .
The AQC was associated with little to no change, however, in the likelihood of any treatment for SUD (including all diagnoses) or spending on SUD treatment in the first 3 years of the contract (Stuart et al., 2016) . The effect of the AQC on MT for AUDs and OUDs, specifically, is unknown. Lack of change in spending on SUD treatment overall may mask changes in MT delivered in general medical settings. Primary care providers play a central role in the AQC, and MT, unlike other SUD services, is more likely to be prescribed in general medical settings and does not require referral to, nor availability of, specialty SUD treatment providers. By creating financial incentives for providers to reduce total spending, the AQC may prompt primary care physicians to increase the use of costeffective interventions such as buprenorphine and naltrexone to patients with OUD and AUD, who have higher healthcare expenditures on average (Zarkin et al., 2008; Canadian Agency for Drugs and Technologies in Health, 2016) . We examined the early effects of the AQC on the likelihood and duration of MT for OUD and AUD disorders, and also spending on MT prescribed in outpatient settings and dispensed in retail pharmacies in the first 3 years of the contract. We take advantage of the natural experiment made possible by the AQC's staggered implementation and use difference-in-difference estimation of the effect of the AQC on MT using a built-in comparison group of BCBSMA providers not exposed to the contract.
METHODS

Background on AQC
In 2009, BCBSMA-the largest private health insurer in Massachusetts-implemented the AQC. In that first year, 7 provider organizations entered AQC contracts; in 2010 and 2011, 4 and 1 more joined, respectively. Our study period corresponds to the first 3 years of implementation (2009) (2010) (2011) , by the end of which about 430,000 enrollees were included. Provider groups in the AQC enter a contract with a fixed global budget for a defined patient population. In addition, groups are eligible for bonus payments tied to performance on 64 quality metrics related to chronic care management, adult preventive care, and pediatric care. None of the quality metrics in the first 3 years were specific to AUD or OUD (Appendix, http://links.lww.com/JAM/A65).
Data Source and Study Sample
This study uses 6 years of BCBSMA inpatient, outpatient, and pharmacy claims and enrollment data (2006) (2007) (2008) (2009) (2010) (2011) , 3 years before and 3 years after the first AQC contracts in 2009. Our study population includes individuals aged 13 to 64 years who were continuously enrolled in a BCBSMA Health Maintenance Organization or Point of Service plan for at least 1 calendar year during 2006 to 2011. The unit of observation was the person-year. We included only those person-years with 12 months of enrollment in medical, behavioral, and pharmacy benefits managed by BCBSMA. All BCBSMA enrollees in Health Maintenance Organization and Point of Service plans were required to select a primary care physician upon enrollment with the plan. We identified enrollees as participants in the AQC (or not) based on whether their chosen primary care physician belonged to an organization that had entered an AQC contract.
Provider organizations entered the AQC on a staggered basis beginning in 2009. We used a difference-in-difference design that included in the comparison group for a given calendar year both patients of provider organizations, who, in that year, had not yet entered the AQC, but would in a future year, and patients of provider organizations who never entered the AQC. This approach allowed us to account for differences in the characteristics of enrollees in AQC and non-AQC provider organizations, and also secular trends in MT unrelated to implementation of the AQC. We limited our study to the first 3 years post-AQC implementation to preserve an adequate comparison group within the BCBSMA enrollee population.
We employed a common approach to identifying individuals with SUD diagnoses using International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) codes in insurance claims (Goldman et al., 2006; Harris et al., 2016) . To identify individuals with OUD, we used codes for opioid dependence or opioid abuse . We included those with either an inpatient stay where the last primary discharge diagnosis and the majority of all primary diagnoses during an inpatient stay were for OUD, or an outpatient visit in which opioid dependence or abuse was coded in any diagnosis field. To identify individuals diagnosed with AUD, we used a similar approach, including those with inpatient or outpatient claims for alcohol dependence (ICD 303), nondependent alcohol abuse (305.0), or alcohol-induced mental disorder (ICD 291). For the purpose of analysis, individuals with OUDs who had a co-occurring AUD were included in the OUD group, given that the acute risks of OUD severity may drive MT-prescribing in patients with both disorders. We explored the possibility of analyzing those with co-occurring AUD and OUD separately, but sample sizes were too small, so we included them in the OUD group. Both the OUD and AUD groups could include individuals with other SUDs none of which have approved MTs (eg, marijuana, cocaine).
Outcome Measures
We used pharmacy claims to construct our MT use and spending measures. Prescriptions for the following medications with US Food and Drug Administration (FDA) approval to treat AUD and/or OUD were considered MT: oral naltrexone, disulfiram, acamprosate, or buprenorphine. We did not include methadone administered in opioid treatment programs because our focus was on MT delivered in primary care settings. Nor did we include long-acting injectable naltrexone (Vivitrol) due to its very low use in our study sample.
We constructed 4 outcome measures among individuals with AUD or OUD. First, we measured the likelihood of any MT (use of 1 or more of the medications listed above). Second, we measured the number of prescriptions filled for MT, standardized by a 30-day supply (ie, a 7-day prescription would count as 0.23 prescriptions). Third, we measured the number of prescriptions filled for MT conditional on having filled any to determine whether the AQC affected duration of use among those who began treatment. Fourth, we measured spending on MT conditional on any use. Spending was measured in pharmacy claims, which do not incorporate rebates negotiated by the plan, and was adjusted for inflation using the Consumer Price Index.
Covariates
We adjusted analyses for individual-level differences between the AQC group and the comparison group on demographic characteristics and health status. Specifically, we included indicators for sex; age category (13-17, 18-27, 28-37, 38-47, 48-57, or 58-64 years) ; an interaction term for age and sex; and risk score which is based on the diagnostic-cost-group (DxCG) scoring system developed by Verisk Health (Pope et al., 2004; Hileman et al., 2016) . The risk score was calculated annually by BCBSMA from diagnoses recorded in claims (including any comorbid mental health conditions) and demographic information.
Statistical Analyses
We used a difference-in-difference (DD) study design to compare trends in MT use for enrollees with AUD or OUD before and after organizations entered the AQC with trends over the same time period for enrollees in provider organizations that were not participating in the AQC. All analyses were conducted separately for the OUD and AUD cohorts. Logit models were used to examine changes in the odds of any MT in the AQC and non-AQC groups. A negative binomial model was used to examine changes in the number of prescriptions filled in each cohort. Finally, 2-part models were used to examine changes in the amount of spending on MT, conditional on any MT use, attributable to the AQC. In the 2-part model, the model's first stage used a logistic model, whereas the second stage used a linear model. The linear model compared favorably with alternative model specifications (log-transformed and gamma models) based on model fit diagnostics.
Before we estimated these models, we compared AQC and non-AQC enrollees on observable characteristics and baseline trends in our outcomes. The 2 groups were remarkably comparable with respect to demographic characteristics and risk score (eg, overall health status). There was no evidence of differences in baseline trends across AQC and non-AQC groups for those individuals with AUD. Among those with OUD, there is weak evidence that the rate of increase in spending in the pre-AQC period was higher for those groups that later entered the AQC (vs those that did not); however, we note that our analyses take into account these differences in trends during the pre-AQC time period. Nevertheless, we ran models with propensity score weighting to balance the groups on observable characteristics before estimating the effects of the AQC. The use of propensity score weighting did not improve covariate balance between groups or changed the estimated coefficients, so we present results without weights.
For each MT-related outcome (any use, number of prescriptions overall and conditional on any use, and spending) and for each condition (alcohol or opioid use disorder) we estimated 2 models. The primary analysis examined the overall effect of the AQC regardless of time since entering the contract. In a secondary analysis, we examined whether the effect of the AQC depended on how long a provider group had been party to the contract (ie, years of experience with the AQC). Models included the key variables for estimating a difference in the differences. Thus, in our primary analysis (any AQC participation), we included an indicator for participation in the AQC (vs comparison group), a time indicator (pre vs post-AQC implementation), and an interaction term between AQC and time. In the secondary analysis, we included an indicator of whether the enrollee's provider organization entered the AQC in the first (2009), second (2010), or third (2011) year of the contract (vs not in the AQC); an indicator for entry into the AQC (pre vs post-AQC); and interaction terms between AQC year 1, AQC year 2, or AQC year 3, and the AQC indicator. To determine whether our results were sensitive to outliers in number of prescriptions or spending, we also conducted a sensitivity analysis that Winsorized values above the 99th percentile to the 99th percentile. Results were nearly identical and thus we present only the primary analyses including all values as is. All models adjusted for the covariates listed above (sex, age, sex Â age interaction terms, risk score) and calendar year. Standard errors accounted for clustering at the practice level. All statistical analyses were conduct using Stata Version 13.1.
RESULTS
Characteristics of Study Samples
We identified 12,727 person-years with inpatient or outpatient claims for OUD treatment (2534 in AQC groups and 10,193 in the non-AQC comparison group) and 37,113 person-years with claims for AUD (6422 AQC enrollees and 30,691 comparison enrollees) (see Table 1 ). The combined prevalence of OUD and/or AUD among BCBSMA enrollees was 1.6% (not shown). There were small age differences between the AQC and non-AQC comparison groups. Within the OUD group, AQC enrollees tended to be slightly younger than comparison group members, whereas AQC enrollees diagnosed with an AUD tended to be slightly older than comparison group members. For both the OUD and AUD groups, the AQC and non-AQC enrollees were similar on sex, risk score, and rates of other SUD (eg, marijuana, cocaine), with no significant differences on those measures. Of note, the study groups had average risk scores above 3, which, for a given individual, can be interpreted as implying an expected total healthcare spending more than 3 times the average of similar commercially-insured individuals by age, sex, and diagnoses. Overall, rates of other SUDs were markedly higher in the OUD groups (57.8% and 59.4% in the AQC and non-AQC groups, respectively) than in the AUD-only (no opioid) groups (15.5% and 15.9%). The OUD group also had high rates of comorbid AUDs, with 20.1% and 19.4% having alcohol dependence claims, and 14.2% and 15.6% having alcohol abuse claims in the AQC and non-AQC groups, respectively.
Unadjusted Outcome Measures
Unadjusted MT use during the study period was substantially higher among those with OUD than those with AUD, both in the AQC and the comparison groups ( Table 2 ). The most commonly chosen medication for OUD was buprenorphine, whereas acamprosate was the most commonly filled medication for AUD (not shown). MT spending among those with any MT use was highly skewed. For example, AQC enrollees with MT use for OUD had a mean of $3301 and standard deviation of $2938 at the personyear level, whereas AQC enrollees with MT use for AUD had mean MT spending of $1137 (standard deviation 2768). 
Ã
Alcohol use disorder group does not include enrollees with opioid use disorder, but does include some enrollees with other comorbid substance use disorder. yStatistically significant difference between AQC and comparison group at P < 0.001 level. zPercentages for abuse versus dependence exceed 100%, indicating that some enrollees have claims with both abuse and dependence diagnoses during the year. §Statistically significant differences between AQC and comparison group at P < 0.01 level. AQC, Alternative Quality Contract. Prescriptions were standardized to a 30-day supply. Prescription drug spending was measured using pharmacy claims, and were adjusted for inflation using the Consumer Price Index. Opioid use disorder sample (N ¼ 12,727) includes some enrollees who have co-occurring alcohol use disorder. Table 3 shows the results of the logit models testing for difference-in-difference in the likelihood of any MT use comparing the AQC and comparison group enrollees with an OUD or AUD. There was no statistically significant difference in MT use among enrollees with OUD in the AQC group relative to the comparison group, with rates of 38.7% in the AQC and 39.1% in the comparison group during the study period, respectively, for an adjusted difference of À0.4% (95% confidence interval [CI] À3.8% to 3.0%, P ¼ 0.82). Likewise, there was no effect of the AQC on likelihood of MT use for enrollees with AUD for whom rates of use were 6.3% in the AQC and 6.5% in the comparison group, for an adjusted difference of À0.2% (95% CI À1.3% to 0.8%, P ¼ 0.64).
Effects of AQC on Any Use of MT
Effects of AQC on Number of Prescriptions
Consistent with the findings on likelihood of any use of MT, no significant differences between the AQC and comparison group were detected in the number of prescription fills for MT among those with either OUD or AUD (Table 4 ). The number of prescriptions filled among all enrollees with OUD was 3.10 in the AQC and 3.19 in the comparison group during the study period, for an adjusted difference of À0.09 prescriptions (95% CI À0.63 to 0.44, P ¼ 0.73). The number of prescriptions filled annually among all those with AUDs was identically low in both the AQC (0.64) group and the non-AQC comparison group (0.64). Similarly, there were no differences between the AQC and comparison groups in the number of MT prescriptions filled when limiting to enrollees with any use (Table 4) . Table 5 displays the results of 2-part models estimating the difference-in-difference in spending on MT among those with OUD and AUD using any MT. We did not detect any differences in spending on MT attributable to the AQC. For those with OUD, average annual spending on MT (conditional on any use) was $2807 in the AQC group and $2758 in the comparison group during the study period, for an adjusted difference of $49 (95% CI À$227 to $325, P ¼ 0.73). Among those with AUD, spending in the AQC group was $1053 versus $942 in the comparison group for an adjusted difference of $111 (95% CI À$134 to $356, P ¼ 0.37).
Effects of AQC on Spending on MT
DISCUSSION
Healthcare payers are increasingly reforming provider payment systems from volume to value-based approaches to encourage more efficient, higher-quality care (Burwell, 2015) . This study examines the effect of an initiative adopted by BCBSMA-the Alternative Quality Contract. We find that the AQC, which did not include performance measures related to SUD care, had no appreciable effect on likelihood of using MT either for OUD or AUD, on the number of MT prescriptions among those diagnosed with these disorders, or on MT spending during our study period (the first 3 years of AQC implementation). Our findings point to the challenges involved in integration of MT and other SUD treatment into broader provider payment reform efforts.
Nationally, in 2013, only 10% of individuals aged 12 or older needing treatment for an illicit drug or alcohol use problem received treatment at a specialty facility (Substance Abuse and Mental Health Services Administration (SAMHSA) Results estimated from logistic regression models using person-year as the unit of analysis and adjusting for age, sex, age Â sex interaction terms, risk score, year, and AQC cohort. Difference-in-difference estimation used to account for secular trends.
AQC, Alternative Quality Contract; CI, confidence interval. , 2014) . We expected, and indeed found for OUD, higher rates of treatment in our study population, which was commercially insured and had behavioral health benefits. Our focus was on MT delivered in primary care settings for AUD or OUD-treatment that may be less prone to barriers unique to specialty settings. Our study setting was Massachusetts, where there has been a concerted effort to boost access to buprenorphine (Labelle et al., 2015) , and the state implemented a broad health insurance expansion in 2006. The context of rising mortality rates for OUD coupled with evidence for both short and long-term positive outcomes for buprenorphine/naloxone in the treatment of OUD (Weiss et al., 2011 (Weiss et al., , 2015 , may provide an additional explanation for the greater adoption of MT for OUD compared with MT for AUD. While there is clear evidence that MT for AUD can provide additional clinical benefit in improving drinking outcomes, especially when added to behavioral treatments, modest effect sizes in a number of trials may nevertheless contribute to low rates of adoption of MT for AUD into clinical practice (Swift and Aston, 2015; Thomas et al., 2003; Donoghue et al., 2015) . Through the use of a global budget, the AQC creates financial incentives for provider organizations to identify and improve the management of care for high-cost patients. Studies suggest that privately insured individuals with OUD have excess healthcare costs ranging from $14,054 to $20,546 relative to matched controls (Meyer et al., 2014) . In addition, costs are highly concentrated in the 20% of OUD patients who account for two-thirds of excess healthcare costs associated with the disorder . These studies, however, typically focus on those with ICD-9 codes for OUD in claims data, implying that they have been recognized as having the disorder. Unfortunately, surveys indicate that the ratio of undiagnosed to diagnosed OUD is as high as 5 to 1, and the costs of undiagnosed individuals who are commercially insured are nearly as high as healthcare costs of those who have been diagnosed . Evidence points to similarly high excess healthcare costs among those with AUD and low rates of treatment even among those with generous private insurance coverage (Substance Abuse and Mental Health Services Administration (SAMHSA) Center for Behavioral Health Statistics and Quality, 2016).
There are several reasons why the financial incentives in the AQC did not induce a change in MT treatment for addiction in its first few years. First, SUD prevalence was low in AQC groups (<2%). Providers in the AQC groups, especially those with little experience treating SUD who are not waivered to prescribe buprenorphine, might be expected to focus on redesigning care for other higher-prevalence chronic conditions. Second, our null findings may stem from the fact that none of the 64 performance measures included in the AQC related to SUD treatment. Findings from the literature on spillover effects on unincentivized care in pay-forperformance schemes is mixed (Eijkenaar et al., 2013) , and we found neither positive spillovers (ie, financial incentives improve care across the board) nor negative spillovers (ie, financial incentives result in diminished quality of care for unincentivized conditions) in our study. Development of quality measures for SUDs has been far slower than for other chronic medical conditions and SUD quality measures, with a lack of consensus specifically on appropriate quality measures for MT (Gordon et al., 2016) . As a result, SUD performance measures were not generally in use in broader payment reform initiatives during our study period. This may change in the future as measures of treatment initiation and engagement are now used by the National Committee for Quality Assurance, and the American Society of Addiction Medicine has released performance measures for addiction medicine physicians (Parks Thomas et al., 2013; Addiction Specialist Physician Performance Panel, 2014) . Also, there exist clinical performance measures for physicians that focus on counseling regarding psychosocial and pharmacologic treatments for AUD and OUD, and also screening and brief intervention for unhealthy alcohol use (Garnick et al., 2012) . Notably, Oregon Medicaid's Coordinated Care Organizations, an ACO-type payment system, include a performance measure related to screening, brief intervention, and referral to treatment (SBIRT) substance use disorders (Oregon Health Authority Office of Health Analytics, 2016). Future payment initiatives that specifically reward providers based on addiction treatment performance measures may yield different findings. Finally, since our study period ended, BCBSMA has launched a number of initiatives to expand access to SUD treatment in direct response to the opioid epidemic. Future analyses of the AQC may yield higher overall rates of treatment as a result.
Our findings should be considered in view of some limitations. First, our study of a single payment reform initiative from 1 insurer in New England may not be generalizable to all other such models implemented by either public or private payers. Second, it is possible there were unobservable differences in the AQC cohort and the comparison groups that may have biased our estimates. Third, our analysis focuses on the first 3 years post-AQC implementation, so we are unable to examine the long-term impacts of this change. Interviews of AQC organization leadership noted that several AQC organizations initiated efforts to better integrate behavioral health and general medical care after our study period ended (Barry et al., 2015) . Fourth, we limited analyses to MT measurable in pharmacy claims and therefore did not include methadone or Vivitrol, the latter of which had very low use in our study sample. We note that the data our study are drawn from a single large insurance carrier within which coverage of methadone is constant. Therefore, we do not expect to see systematic differences in methadone access across AQC or non-AQC provider groups that would bias our estimates of the AQC's effects. Finally, claims data, which provide comprehensive information on service use and spending, are limited in their ability to capture clinical detail that may be relevant for understanding quality of care.
CONCLUSIONS
We find that the AQC had no impact on MT use for enrollees with AUD or OUD among privately insured individuals with behavioral health benefits in the initial 3 years after contract implementation. It will be important to study the long-term impacts of the AQC after nascent efforts to improve integration of behavioral health and general medical care are fully implemented, and SUD performance measures are in more widespread use.
